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A B S T R A C T

Objectives. This study investigated
associations between family income,
food insufficiency, and health among US
preschool and school-aged children.

Methods. Data from the third Na-
tional Health and Nutrition Examination
Survey were analyzed. Children were
classified as food insufficient if the fam-
ily respondent reported that the family
sometimes or often did not get enough
food to eat. Regression analyses were
conducted with health measures as the
outcome variables. Prevalence rates of
health variables were compared by fam-
ily income category, with control for age
and gender. Odds ratios for food insuf-
ficiency were calculated with control for
family income and other potential con-
founding factors.

Results. Low-income children had
a higher prevalence of poor/fair health
status and iron deficiency than high-
income children. After confounding fac-
tors, including poverty status, had been
controlled, food-insufficient children
were significantly more likely to have
poorer health status and to experience
more frequent stomachaches and head-
aches than food-sufficient children; pre-
school food-insufficient children had
more frequent colds.

Conclusions. Food insufficiency
and low family income are health con-
cerns for US preschool and school-aged
children. (Am J Public Health. 2001;91:
781–786)
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Rates of welfare use decreased 46%
from 1996 to 1998, and as a result welfare
reform has been trumpeted as a “success.”1

Nonetheless, an astounding 20% of US chil-
dren still live in poverty.2 As a result of the dy-
namic nature of poverty, most poor children
will not be poor for their entire childhood;3

however, 34% of US children will experience
poverty during at least 1 year of their lives
by the time they reach 17 years of age.4 Al-
though moving parents from welfare to work
has decreased the number of families on wel-
fare, it has not decreased the child poverty
rate2 and, in fact, has increased the number of
poor families without essential supports such
as food stamps.5

Poverty has consequences for children.
Extensive research has demonstrated that
poverty adversely affects children’s growth,
cognitive development, academic achieve-
ment, and physical and emotional health.6–11

Many forms of deprivation are associated
with poverty, including poor housing and
lack of adequate medical care. In this study,
we were interested in a form of deprivation
that has been relatively unexplored in the
United States: hunger or food insufficiency.
Chronic or persistent hunger has long been
suspected to lead to poor health in US chil-
dren, over and above the effects of low fam-
ily income; until recently, however, empiric
studies designed to test this hypothesis have
been sparse. One study, the Community
Childhood Hunger Identification Project,
conducted from 1992 through 1994, showed
that poor, hungry children were more likely
than poor but not hungry children to suffer
from health problems such as frequent colds,
ear infections, anemia, asthma, and frequent
headaches.12

In this article, we examine the relation-
ships between family income, family food in-
sufficiency, and health measures in US chil-
dren, using data from the third National
Health and Nutrition Examination Survey
(NHANES III).

Methods

NHANES III Data

NHANES III data for children aged 1
to 5 years (n=6154) and 6 to 16 years (n=
5667) were analyzed. NHANES III, con-
ducted from 1988 to 1994, was a cross-
sectional representative survey of the US
civilian noninstitutionalized population re-
siding in households. Detailed descriptions
of the sample design and operation of the sur-
vey have been published elsewhere.13

NHANES III included both medical exami-
nations and interviews conducted with survey
participants and their proxies. Eighty-nine
percent of the proxy respondents were moth-
ers of the child, and 6% were fathers; the re-
maining respondents were other relatives or
caretakers familiar with the child.

Sociodemographic and Family
Characteristics

For each child in the survey, a responsi-
ble adult living in the home provided infor-
mation about sex, age, race/ethnicity, health
insurance status, family size, family income,
and employment status and education of the
head of the family. The head of the family
was the person who owned or rented the home
where the child lived.

Food Insufficiency, Family Income, and
Health in US Preschool and School-Aged
Children
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Total family income for the previous 12
months was reported in categories ranging from
less than $1000 to $80000 or more.A poverty
index ratio was then calculated by comparing
the midpoint of the category and the child’s
family size with the federal poverty line.14These
analyses used 3 family income categories: low
income (a poverty index ratio less than or equal
to 130% of the poverty line), middle income
(more than 130% to 350% of the poverty line),
and high income (more than 350% of the pov-
erty line).A child was defined as insured if she
or he was covered during the previous month by
private health insurance, military health care
insurance, or Medicaid and if the coverage paid
for “more than accidents.”

Because one of our outcome measures
was reported health status, it was necessary to
control for the language in which the interview
was conducted. Previous research has demon-
strated that as a result of translation of the
health status question, Spanish speakers may
answer this question differently than would En-
glish speakers.15–17 For all analyses, informa-
tion on race, ethnicity, and the language used
during the proxy interview was used to classify
children into 4 racial/ethnic categories: (1) all
non-Hispanic White children and “other” chil-
dren with an interview conducted in English,
(2) all non-Hispanic Black children, (3) Mex-
icanAmerican children with an interview con-
ducted in English, and (4) Mexican American
or “other” children with an interview conducted
in Spanish.

Location

Metropolitan vs nonmetropolitan area was
assessed on the basis of the US Department of
Agriculture rural/urban continuum codes.18

Central or fringe counties of metropolitan areas
with populations of 1 million or more were
classified as metropolitan, and all other areas
were classified as nonmetropolitan.

Past Health Risk

For children aged 1 to 5 years, informa-
tion was collected on mother’s age at birth,
presence of birth complications, low birth-
weight (below 2500 g), any prenatal smoke ex-
posure, and whether they were breastfed for
30 days or more.

Health Care/Environmental Risk

For all children, information was collected
on whether they had a regular source of health
care, whether they had attended day-care cen-
ters where there were 6 or more children before
they were 4 years old, and the number of cig-
arettes smoked per day in the household.

Food Insufficiency

For the purposes of NHANES III, food in-
sufficiency was defined as “an inadequate
amount of food intake due to a lack of re-
sources.” A child was classified as “food in-
sufficient” if the respondent to the family ques-
tionnaire reported that the family either
“sometimes”or“often”didnotget enoughfood
to eat. This question has undergone cognitive
testing and has been shown to be valid,19–24 and
an association has been demonstrated between
responses to thequestionand foodexpenditures
as well as nutrient and food group intake.25–27

Health Measures

We used proxy-reported health status to
provideageneral summaryofchildren’shealth.
Proxyrespondentsfor thehouseholdyouthques-
tionnairewereaskedtodescribethechild’shealth
asexcellent,verygood,good,fair,orpoor.Forthis
analysis, the fair and poor categories were com-
bined.Otherhealthmeasures includedfrequency
ofheadachesandstomachaches (range:always,
frequently, sometimes,never/rarely),numberof
lifetimeear infections (range:0 tomore than5),
number of colds in the past 12 months (range: 0
to more than 3), and presence of an impairment
thatkept thechild fromusualactivities (forchil-
dren aged 1 to 5 years) or from attending school
(forchildrenaged6to16years). Irondeficiency
wasdeterminedaccording toguidelinesviacut-
off values for serum ferritin, transferrin satura-
tion, and erythrocyte protoporphyrin.28

Physician-reported health status was not
used because the rating was based on a single
observation during the survey examination.
Because physicians rated fewer than 1% of
children as being in fair or poor health, the
measure did not capture sufficient variation to
be useful in comparing food-sufficient and
food-insufficient children.

It is important to keep in mind that health
indicators can be measured by proxy report,
laboratory measures, or physical examination.
All of the outcome indicators reported in this ar-
ticle were proxy reported except for iron defi-
ciency,whichwasmeasuredvia laboratory tests.

Statistical Analysis

Sample weights were created for the
NHANES III data to account for the oversam-
pling of certain groups, such as Blacks and
Mexican Americans, as well as for nonre-
sponse. NHANES III weighted data were an-
alyzed with the svy commands available in
Stata.29 These commands used the weights and
survey cluster design to calculate point esti-
mates and variances.

Ordinal logistic regression models (for
proxy-reported health status and frequency of

stomachaches, headaches, colds, and ear in-
fections) and logistic regression models (for
iron deficiency and limited activities) were cre-
ated to test the hypothesis that food insuffi-
ciency is a predictor of poorer health inde-
pendent of other potential confounders. Control
variables included age, sex, race/ethnicity, pov-
erty index ratio (as a continuous variable), and
all of the other sociodemographic, location,
family, past health risk, health care risk, and
environmental risk variables described earlier.

Ordinal logistic regression analyses were
used to calculate odds ratios for outcome cate-
gories, taking into account the ordering of cate-
gories.These odds ratios allowed us to compare
a set of categories of the health measures with
those categories above it, and the overall odds
ratiorepresentedthelikelihoodthatachildwould
begroupedinapoorerhealthcategory.Forproxy-
reported health status, an additional model was
created that tested thepolicy-relevant interaction
between family income and food insufficiency.

In the case of prevalence estimates, miss-
ing data were excluded from the analyses. For
the regression analyses, all missing data other
than food insufficiency status were imputed
via the impute command in Stata, which used
regression equations to fill in missing values
based on other nonmissing data in the child’s
record. Variables included in these regression
equations were chosen separately for each im-
puted variable via backward stepwise regression
to screen for associated variables. In the case of
dichotomous variables, impute was used to pre-
dict a probability, and a random value was se-
lected on the basis of this probability.The num-
ber of missing values imputed ranged from no
missing values in regard to whether the child
had a regular source of health care to 1066 miss-
ing values for family poverty index ratio.

Results

AsshowninTable 1,morethan15%ofchil-
drenfromlow-incomefamiliesandabout2%of
childrenfrommiddle-incomefamilieswerefood
insufficient during 1988 through 1994. In com-
parison with food-sufficient children, food-
insufficient children were more likely to be in
low-incomefamilies, to lackhealth insuranceor
aregularsourceofhealthcare, tohavebeenborn
toayoungmother,andtoliveinfamilies inwhich
theheadof the familydidnothaveahighschool
education,wasnotmarried,orwasunemployed.

Low-income preschool children were sig-
nificantly more likely than high-income pre-
school children to have been reported as being
in fair or poor health, always having stomach-
aches, having a restricting impairment, having
had fewer colds in the past year, having had a
lower number of lifetime ear infections, and
having been iron deficient (Table 2). Low-
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TABLE 2—Prevalence of Health Indicators, by Family Income and Food Sufficiency Status, Among Preschool and 
School-Aged Children: NHANES III, 1988–1994

Preschool Children (n=6154) School-Aged Children (n=5667)
Low Middle High Food Food Low Middle High Food Food

Health Indicator Income Income Income Insufficient Sufficient Income Income Income Insufficient Sufficient

Fair/poor health, % (SE) 8.2 (0.6)a 2.6 (0.5)a 0.6 (0.3) 14.6 (2.3) 3.6 (0.3) 9.6 (1.2)a 2.9 (0.6) 1.5 (0.5) 12.4 (2.0) 4.3 (0.5)
Always experiences 4.0 (1.2) 1.0 (0.5) 1.1 (0.8) 8.2 (4.5) 1.6 (0.4) 9.7 (1.3)a 8.7 (1.0)a 5.8 (1.2) 13.2 (3.3) 8.4 (0.7)

headaches,b % (SE)
Always experiences 5.5 (1.5)c 2.8 (0.8) 2.1 (0.8) 9.0 (4.2) 3.3 (0.5) 6.7 (0.9) 6.4 (1.0) 4.5 (1.0) 11.1 (2.3) 5.7 (0.6)

stomachaches,b % (SE)
No. of colds in past 12 mo, 2.5 (0.1)a 2.6 (0.1)a 3.0 (0.1) 3.2 (0.3) 2.6 (0.0) 1.9 (0.1) 1.7 (0.1)c 1.9 (0.1) 2.4 (0.4) 1.8 (0.0)

mean (SE)
No. of ear infections in 1.7 (0.1)a 2.1 (0.1)a 2.4 (0.1) 1.8 (0.1) 2.0 (0.0) 1.5 (0.1)a 2.1 (0.1)a 2.5 (0.1) 1.5 (0.1) 2.0 (0.0)

lifetime, mean (SE)
Restricting impairment, % (SE) 2.7 (0.5)a 1.4 (0.5) 0.7 (0.4) 3.8 (1.8) 1.6 (0.3) 0.8 (0.2) 0.8 (0.3) 0.7 (0.4) 1.8 (0.9) 0.7 (0.2)
Iron deficiency, % (SE) 12.2 (1.3)a 7.4 (1.2)c 4.7 (1.2) 11.6 (2.4) 8.6 (0.8) 5.6 (1.1)a 2.9 (0.7)a 0.7 (0.3) 3.9 (1.0) 3.4 (0.5)

Note. Low income=family income less than or equal to 130% of poverty line; middle income=family income between 130% and 350% of
poverty line; high income=family income greater than or equal to 350% of poverty line.

aSignificantly different from high-income group after control for age and sex, P<.05.
bAvailable only for children aged 4–16 years.
cSignificantly different from high-income group after control for age and sex, P<.10.

TABLE 1—Sociodemographic Characteristics of Children Aged 1–16 Years, by Family Income and Food Sufficiency Status:
NHANES III, 1988–1994

Family Income
Low Middle High Food Insufficient Food Sufficient

(n=5330) (n=4200) (n=1225) (n=1313) (n=10469)

Family income, % (SE)
Low income . . . . . . . . . 85.7 (3.3) 28.5 (1.4)
Middle income . . . . . . . . . 14.2 (3.3) 49.1 (1.6)
High income . . . . . . . . . 0.0 (0.0) 22.4 (1.5)

Food insufficient, % (SE) 15.7 (1.3) 1.8 (0.4) 0.0 (0.0) . . . . . .
Race/ethnicity, % (SE)

Non-Hispanic White 51.6 (3.2) 80.6 (1.1) 92.6 (0.9) 44.7 (4.7) 74.8 (1.4)
Non-Hispanic Black 27.0 (2.4) 12.2 (0.9) 5.4 (0.7) 26.0 (3.7) 15.1 (1.1)
Mexican American, English interview 7.0 (0.6) 4.9 (0.6) 2.1 (0.4) 9.8 (1.4) 4.7 (0.5)
Mexican American, Spanish interview 14.5 (2.2) 2.4 (0.5) 0.0 (0.0) 19.6 (2.9) 5.4 (0.8)

Age, y, mean (SE) 7.9 (0.1) 8.5 (0.1) 8.6 (0.2) 8.0 (0.3) 8.4 (0.1)
Female, % (SE) 50.6 (1.5) 47.3 (1.2) 50.2 (2.4) 50.3 (2.6) 48.7 (0.8)
Metropolitan area, % (SE) 45.5 (5.1) 46.1 (5.5) 58.6 (6.9) 49.7 (5.8) 48.8 (5.1)
Family size, mean (SE) 5.0 (0.1) 4.6 (0.1) 3.9 (0.1) 5.1 (0.2) 4.5 (0.0)
Family head education, % (SE)

Less than high school 46.4 (1.8) 15.0 (1.2) 3.6 (0.8) 57.7 (3.4) 21.5 (1.0)
High school graduate 37.8 (1.9) 40.0 (1.6) 20.8 (2.4) 31.0 (4.1) 35.0 (1.2)
More than high school 15.8 (1.7) 45.0 (1.5) 75.7 (2.3) 11.3 (2.1) 43.5 (1.4)

Family head unemployed, % (SE) 44.9 (2.3) 7.6 (0.9) 2.0 (0.5) 46.4 (4.2) 17.2 (1.0)
Family head not married, % (SE) 46.2 (2.1) 16.6 (1.1) 6.1 (1.1) 51.6 (4.3) 22.4 (1.1)
Mother ≤18 years at delivery, % 8.6 (0.6) 4.2 (0.5) 0.6 (0.2) 8.9 (1.3) 4.9 (0.3)
No health insurance, % (SE) 20.1 (2.1) 7.5 (1.2) 1.5 (0.9) 18.8 (2.8) 9.8 (1.0)
No regular source of health care, % (SE) 13.1 (1.2) 7.3 (0.7) 4.2 (1.0) 16.8 (2.1) 8.2 (0.6)

Note. Low income=family income less than or equal to 130% of poverty line; middle income=family income between 130% and 350% of
poverty line; high income=family income greater than or equal to 350% of poverty line.

income school-aged children were more likely
to have been reported to be in fair or poor
health, to always have headaches, to have had
a lower lifetime number of ear infections, and
to have been iron deficient.

Race/ethnicity was not controlled for in
the statistical tests used to generate the data
displayed in Table 2. Recent research has shown
that 69% of African American children will be

poor during at least 1 year of their childhood,
as compared with 26% of White children.4

Consequently, it is impossible to adequately
assess the effect of poverty while statistically
controlling for race/ethnicity, because poverty
status is intertwined with race/ethnicity.30 In-
stead, prevalence rates of fair/poor health are re-
ported by family income for each racial/eth-
nic group in Table 3.

Among the preschool group, low-income
non-Hispanic White and non-Hispanic Black
children, but not Mexican American children,
were more likely to be reported as in fair or
poor health than high-income children. Among
the school-aged group, low-income non-
Hispanic White and Mexican American chil-
dren, but not non-Hispanic Black children,
were more likely to be reported as in fair or
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TABLE 3—Prevalence of Poor or Fair Health, by Family Income and Race/Ethnicity, Among Preschool and School-Aged
Children: NHANES III, 1988–1994

Preschool Children, % (SE) School-Aged Children, % (SE)
Low Middle High Low Middle High

Race/Ethnicity Income Income Income Total Income Income Income Total

Non-Hispanic White 4.4 (1.0)a 1.8 (0.5)b 0.5 (0.3) 2.2 (0.4) 4.4 (1.3)a 2.7 (0.7) 1.3 (0.5) 2.7 (0.4)
Non-Hispanic Black 8.0 (1.0)a,c 1.5 (0.7) 0.7 (0.7) 5.2 (0.7)c 9.2 (1.2)c 3.8 (0.9) 3.7 (2.0)d 7.1 (0.8)c

Mexican American, English interview 7.6 (1.5)d 5.9 (1.8)c 5.1 (2.6)c 6.6 (1.1)c 14.3 (2.1)b,c 3.4 (0.6) 3.9 (2.3) 7.6 (1.0)c

Mexican American, Spanish interview 20.8 (2.1)c 29.2 (8.3)c . . . 22.1 (2.0)c 27.4 (4.9)c,e 3.8 (1.2) . . . 21.6 (3.3)c

aSignificantly different from high-income children after control for age and sex, P<.05.
bSignificantly different from high-income children after control for age and sex, P<.10.
cSignificantly different from non-Hispanic White children after control for age and sex, P<.05.
dSignificantly different from non-Hispanic White children after control for age and sex, P<.10.
eSignificantly different from middle-income children after control for age and sex, P<.05.

TABLE 4—Odds Ratios for Poorer Health Indicators Among Food-Insufficient
vs Food-Sufficient Children: NHANES III, 1988–1994

Preschool Children School-Aged Children
(n=6129) (n=5651)

Odds Ratioa 95% CI Odds Ratioa 95% CI

Proxy-reported health status 1.49 1.10, 2.03 1.58 1.16, 2.18
Stomachachesb 3.00 1.90, 4.81 1.88 1.31, 2.69
Headachesb 2.48 1.51, 4.14 1.67 1.14, 2.44
Colds 1.57 1.15, 2.16 1.51 0.89, 2.59
Ear infections 1.14 0.85, 1.54 1.07 0.73, 1.57
Iron deficiency 0.84 0.53, 1.34 0.66 0.34, 1.27
Restricting impairment 1.77 0.53, 5.87 3.56 0.90, 14.01

Note. CI=confidence interval.
aAdjusted for sociodemographic and family characteristics, location, past health risk, health

care risk, and environmental risk.
bAvailable only for children aged 4–16 years.

TABLE 5—Odds Ratios for Poorer Health Status, by Poverty and Food
Sufficiency Status, Among Children Aged 1–16 Years: NHANES III,
1988–1994

Odds Ratioa 95% Confidence Interval

Low income, food insufficient 3.32 2.39, 4.57
Low income, food sufficient 2.23 1.63, 3.03
Middle income, food insufficient 3.53 2.10, 5.93
Middle income, food sufficient 1.60 1.31, 1.97
High income 1.00

Note. Low income=family income less than or equal to 130% of poverty line; middle
income=family income between 130% and 350% of poverty line; high income=family
income greater than or equal to 350% of poverty line.

aAdjusted for age, sex, poverty index ratio, race/ethnicity, education and employment
status of head of family, metropolitan area, family size, day care, marital status of head of
family, health insurance, regular source of health care, and household smoke exposure
(n=11779).

poor health. Overall, the prevalence rate of fair/
poor health was greater among non-Hispanic
Black children, English-speaking Mexican
American children, and Spanish-speaking
Mexican American children than among non-
Hispanic White children.

Food-insufficient children had worse out-
comes on each health measure studied except
for number of ear infections in the past year
(Table 2). Because food insufficiency is asso-
ciated with family income, race/ethnicity, and
other sociodemographic characteristics, ordi-
nal logistic and logistic regression analyses
were performed to determine whether these
associations remained after adjustment for po-
tential confounders. In both age groups, food-
insufficient children, in comparison with food-
sufficient children, were significantly more
likely to be in poorer health and to have more
frequent stomachaches and headaches but not
to have more frequent ear infections, iron de-
ficiency, or activity-limiting impairments
(Table 4). In addition, food-insufficient pre-
school children had experienced more colds in
the previous year.

Not having enough food to eat produces
additional health risks among both low-income
and middle-income children. Not having
enough food to eat increased the odds of being
in poorer health from 2.2 to 3.3 for low-income

children and from 1.6 to 3.5 for middle-income
children (vs high-income children; Table 5).

Discussion

Food-insufficient children are more likely
than food-sufficient children to live in low-
income families and to be without health in-
surance and a regular source of health care. Al-
though food insufficiency disproportionately
affects minority children and children living
in single-parent families, the majority of food-
insufficient children in the United States are
non-Hispanic White, live in 2-parent families,
and have at least 1 parent who is working.21

Above and beyond these social characteristics,
however, this research demonstrates that liv-
ing in a family that does not have enough food
to eat has a negative impact on children’s health.

Children who did not get enough food to
eat were significantly more likely to be reported
as being in poorer health, even after adjust-
ment for potential confounding factors such as
family income, other sociodemographic char-
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acteristics, location, and past health, health
care, and environmental risks. Food-insufficient
children were also more likely to have more
frequent stomachaches, more frequent head-
aches, and, among preschool children, more
frequent colds. Not having enough food to eat
acts in addition to income level to increase low-
and middle-income children’s risk of poor
health.

Low-income children were significantly
more likely than high-income children to be
reported to be in fair or poor health, to be iron
deficient, and, in the younger group, to have
an impairment limiting their activities. Low-
income children had fewer colds (in the
younger group) and fewer lifetime ear infec-
tions. Although at first surprising, this dispar-
ity in colds and ear infections may be related
to increased day-care participation and physi-
cian use (causing higher rates of diagnosis)
among higher-income children.10,31

One cannot study poverty and hunger in
the United States without noting the marked
disparity of hardship among racial/ethnic
groups. These national data show that non-
Hispanic Black and Mexican American chil-
dren are more likely than non-Hispanic White
children to be poor, food insufficient, and in
poor health. The large increase in the preva-
lence of fair or poor health among Mexican
American children whose proxy completed
the interview in Spanish (21.8%) relative to
those whose proxy completed the interview in
English (7.3%) may have been due to greater
hardships associated with recent immigration.
However, it is possible that the translation of
the health status question also contributed to
the observed disparity.15–17

The findings that poverty and lack of ad-
equate food are associated with poorer health
status are particularly alarming in light of re-
cent evidence that social inequalities in health
persist into adulthood. A number of studies
have shown that adults who had economic
problems during childhood are more likely to
rate themselves as poor or “below good” in
terms of health status.32–35

The use of proxy-reported health mea-
sures is not without limitations, particularly in
assessments of the relationship between health
and another proxy-reported variable such as
food insufficiency. For each child included in
NHANES III, both food insufficiency and all
of the health measures reported here, with the
exception of iron deficiency, were assessed
by the same proxy, most often the mother. It
is possible that part or all of the association
found was due to a tendency of the proxy to
overreport poor outcomes.

Extensive study has shown self-reported
health status to be valid and reliable in adult
populations,36 to predict mortality and dis-
ability,17 and to sum together the different

components of how people perceive their
overall health.37,38 However, research on the
relationships between proxy-reported health
status and “objectively” measured outcomes
among children has been much more lim-
ited. One study of preterm low-birthweight
infants showed that a mother’s assessment
of her infant’s health status was significantly
related to use of child outpatient services
and child behavior problems,39 although an-
other study indicated that mothers’ reports
of their children’s health status might be af-
fected by their own psychologic state.40

However, comparisons between children’s
health status as reported by their parents and by
the children themselves have shown the reports
to be consistent.41 Furthermore, in this sample
of children, proxy-reported health status was
significantly associated with number of colds
in the previous 12 months, frequency of stom-
achaches and headaches, iron deficiency, blood
lead concentration, presence of a persistent
cough in the past 12 months, and presence of
an impairment or health problem that kept the
child from engaging in his or her usual activi-
ties or attending school (data not shown).

There are other limitations of this re-
search. Although we controlled for most known
confounding factors in the relationship between
food insufficiency and health, we were not able
to control for other potentially important char-
acteristics related to children’s health, such as
family income at earlier stages of the child’s
life or quality of health care received. In addi-
tion, our analyses do not shed light on the
mechanism for the relationship between food
insufficiency and health among US children. It
is possible that being deprived of food affects
health through biological means such as re-
duced food intake, food quality, or micronu-
trient deficiencies; through psychologic means
such as increased stress, worry, or feelings of
deprivation; or through other means.

It is also possible that family food insuf-
ficiency affects children’s health through food
deprivation of their parent(s), not the children
themselves, which may cause changes in par-
enting practices. Finally, because our data were
cross sectional, it is not possible to determine
whether the relationship found between food
insufficiency and health is causal or whether
the relationship exists because children’s poor
health, which may require high expenditures
for health care, contributes to their family’s
inability to acquire adequate food (reverse
causality).

However, demonstration of an associa-
tion between food insufficiency, poverty sta-
tus, and children’s poor health, regardless of
the causal direction, once again highlights that
poor American children are at increased risk
of poorer health. This study confirms that our
social safety net has child-sized holes. There

is evidence that these holes are not diminish-
ing and, in fact, may be widening as welfare
reforms take effect.42,43 Although NHANES
III was conducted before welfare reform and
cannot be used to assess the effects of welfare
reform, it is important to interpret these re-
sults in light of current welfare policy.

Previous research involving NHANES
III data has shown that the demographic risk
factors for food insufficiency are low family
income, being non-Hispanic Black or Mexican
American, lacking health insurance, living in
a single-parent family, and having a family
head who does not have a high school educa-
tion.21 However, at the same income level, chil-
dren in working families are just as likely to be
food insufficient as those in nonworking fam-
ilies.21 This means that welfare reform’s focus
on moving parents to work will not increase a
poor family’s food security if the jobs they
find do not pay living wages or provide health
insurance. A report summarizing results from
11 states showed that only 50% to 60% of for-
mer welfare recipients are working and that
most of the jobs they find pay only between
$5.50 and $7.00 per hour, not enough to pull
families out of poverty.42

Furthermore, since the beginning of wel-
fare reform, there has been an unexpected de-
cline in Food Stamp Program participation,
even among eligible clients and even though
the poverty rate has not diminished.5 There is
evidence from some states that former welfare
recipients are reporting an increase in their
inability to buy food, and in 1997 the US Con-
ference of Mayors reported an increase in de-
mand for emergency food.42–44 Emergency
food, though temporarily essential for some
families, necessitates families’ reliance on the
temperamental nature of nonentitlement char-
ity and will represent only a minor part of the
long-term solution to food insecurity in the
United States.45

The Healthy People 2010 objectives in-
clude increasing the food security of American
households.46 The present research underscores
the urgency for achieving this objective by
demonstrating that, over and above living in
poverty, living in families that do not get
enough food to eat is associated with adverse
health outcomes among US children, and thus
that food security is a critical component of
child health policy. Ensuring that all Ameri-
can children are adequately fed is a step that
should be taken to improve the health of our
nation’s children.
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